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TRIANGULAR ELEMENT USED IN VELOCITY CALCULATION

VELOCITY (FT/DAY) = 10° - 102

VELOCITY (FT/DAY) = 10°- 10

VELOCITY (FT/DAY) = 10 - 10°

ADJUSTED SEEPAGE

104 10°
10723 10?2

102 10"

Groundwater flow directions and seepage velocities were calculated pursuant to Condition D4b of VELOCITY (FT/DAY)
Module VI of the Laidiaw Environmental Senvices Grassy Mountain Faciity Permit (Part B). MONITORNG WELLS AVERAGE K GRADEENT
These flow directions and rates were calculated using a systematic and simple method that was developed (FT/DAY) (dH/dL) DARCY SEEPAGE ADJUSTED
specifically to calculate groundwater velocities from irregularly spaced groundwater elevation data points
(Pinder, 1981).  Thirty-five triangular elements were developed based upon monitoring well locations, MW-19A MW-48 MW-49 005817 000518 00003 00006 000603
hydraulic conductivity data availabiity, and the locations of active and closed landfil cells. The MW-05 MW-35 MW-48 121227 000576 000699 001398 0.13977
triangular elements are displayed on the site potentiometric surface map. MW-17 MW-59 MW-42 021689 000448 000097 000195 001945
. . . MW-17 MW-42 MW-43 205583 000454 000933 001866 018656
Also displayed are the calculated flow vectors. The vectors begin in the center of each triangle and
indicate the calculated direction of flow. The vectors are color-coded based upon calculated groundwater MW-17 MW-27A MW-59 0077% 000504 000033 000079 000786
seepage velocities. The seepage velocities were calculated from measured values of hydraulic conductivity, MW-26 MW-25 MW-27A 194537 00071t 001384 002767 027671
(K) hydraulic gradient, () and porosity, (). MW-72 MW-68 MW-70 0636 000216 000187 000274 002741
The legend also presents two ranges of seepage velocity which attempt to characterize the mwg%_\ mwgg mg? égggg 888222 888225 88}222 g]ggg?
heterogeneous nature of subsurface conditions at the site. The ranges include seepage velocity based on "K” ' : ' ' '
values derived from slug tests responding mainly to the upper clayey-sity aguifer matrix. However adjusted MW-37A MW-55 MW-38A 011323 000364 000041 000082 000824
"K” values are based on pump test data which describe groundwater flow affected by a relatively more MW-38A MW-563 MW-40A 032237 000542 000175 000349 003494
permeable, underlying sandy layer. Seepage velocity estimates incorporating the sand layer result in values MW-37A MW-38A MW-21 77296 0003 002318 004637 046366
tr|1at are effectively one order of magnitude higher than seepage velocity values based on the clay-silt layer MW-18A MW-59 MW-33 165112 000855 007346 002601 026973
alone. MW-59 MW-32A MW-33 038539 000573 000221 000442 004419
Pinder, George F, Michael Celia, and Wiliam G. Gray. 1981 Velocity calculation from randomly located MW-18A MW-33 MW-35 18833 001046 001971 003941 039412
hydraulic heads. Ground Water. v. 19, no. 3, pp. 262-264. MW-26 MW-44 MW-50 239387 00074 001772 003544 035439
MW-38A MW-40A MW-41 089093 00044 000392 000784 00784
MW-74 MW-51 MW-68 051573 000208 000107 000215 002146
MW-10 MW-58 MW-52 037663 000154 000058 000116 001162
MW-19A MW-05 MW-48 100063 000632 000633 001265 012654
MW-05 MW-18A MW-35 279483 000755 002109 004218 042181
MW-68 MW-72 MW-74 072 000213 000153 000306 003062
MW-57 MW-55 MW-37A 018607 000473 000088 000176 00176
MW-55 MW-53 MW-38A 03748 000537 000201 000403 004026
MW-21 MW-38A MW-41 855973 000286 002447 004894 04894
MW-21 MW-36 MW-37A 886107 000392 003474 006947 069473
MW-52 MW-21 MW-10 803663 000165 001325 002651 026509
MW-52 MW-74 MW-21 8208 00017 001399 002798 02798
MW-50 MW-52 MW-60 060257 00012 000072 000145 001448
MW-50 MW-51 MW-52 03287 000258 000085 00017 001696
MW-51 MW-74 MW-52 054933 000177 000097 000195 001948
MW-26 MW-60 MW-25 219353 000804 001763 003625 036264
MW-78 MW-45 MW-43 355467 000309 001098 002197 021967
MW-76 MW-77 MW-78 129193 000367 000474 000948 009477
MW-79 MW-78 MW-77 062257 000168 000105 00021 002098
MW-79 MW-77 MW-05 147143 00048 000706 001412 04121
MW-19A MW-79 MW-05 104263 000189 000197 000394 003936
MW-79 MW-51 MW-45 167% 000051 000086 000173 001726
MW-76 MW-78 MW-43 268153 00021 000566 00M32 011321
DARCY VELOCITY: Vd = K (Dh/DL)
SEEPAGE VELOCITY: Vs = Vd/n, n= 050
ADJUSTED VELOCITY: Va = Vs * 10
PZ-05
®
NW CORNER NE CORNER
i 20 T
RN x CATE X — ®7 % O,
STORMWATER MW7 \ ﬁJ My 4 / /
CON;I’SIHBAENT“’ 7 GATE GATE GATE
MW 41
< MW S0vEGROVENT
LANDIILL
CELI A
MW _27A
@ MW 28 MW3 MW 1
ou,"F
i MW B C T\
@ NW 30, CLOSED FGRA
yiii A | BANDALL I 5 / ®
Ccl3 / /
XN L
cLot D
J___\___P oEL;.
RCWFILL cy I ‘\\
o\
T /\_4__' :
= N
!ﬁ / Wo g 70 GATE
e 45 My T /
)
— ) 7 STORMWATER
\ GONTAINMENT -
i\ POND
MW 78 mgr (13/4 CORNER
SECTION 16
POND > ON/oS
>
@® Mw 20
| >
\
>
N-1599.08 GATE
i NDUSTRIAL £rozaal \
\VIANDHLL
\
\ >
GATE
GATE
o e o x x N . ) s somen
TIN-RI2W MW 8 @ MW 1 TIN-R2W
STORMWATER ®
GATE N VONTAINMENT FONU
Potentrmetic
Suface

Location Suveyed Top Of Casng Eastig Nortring Blevation (MSL)

VI o/1/%9 24005 6974 261056 23173

MW-02 9/1/99 4124073 -4 262877 423156

M4 9/1/99 425246 210256 262832 423192

M5 o//99 425701 400003 81125 423009

MW-06 9/1/99 426239 48711 71552 43137

MW7 9/1/99 424920 301705 262393 423042

M08 999 424396 200001 256355 423150

MW-09 9/1/99 424081 5004 9177 493030

MW o/1/99 424493 008 20178 423054 @®

MW 9/1/99 424491 106048 209707 493040

MW 9/1/99 424510 95710 05198 423053

MW-13 o//99 426025 273125 10150 423360

MW-14 9/1/99 426101 28501 8333 423504

MW-5 9/1/99 425963 285253 5280 423602

MW-6 999 425071 284991 17979 423581

MW7 9/1/99 426045 284505 137 423705

MW-BA 6/10/% 425373 38815 3175 423427

MW-19A 9//99 425042 350915 0740 43173

MW-20 9/1/99 424038 6283 68823 423194

W21 9/1/99 4347 165 88011 423060

MW-22 9/1/99 4124356 045 66041 423163

MW-23 9/1/99 424389 12146 #8041 423087

MW-24 o9 424320 28815 B41%0 423308

MW-25 9/1/99 424360 231953 174598 423088

MW-06 9//99 426209 25403 10528 423769

MW-27A 9/1/99 425035 11785 15236 493309

MW-28 9/1/99 424877 340993 195038 493083

MW-294 o/1/99 425378 36381 80673 423074

MW-30A 9/1/99 425306 363601 569% 4930%

W31 9/1/99 426177 343178 11231 423483

MW-32A o//99 424114 44385 24198 4298

MW-33 9/1/99 424108 450208 68967 49219

M3 o/1/99 424136 434085 6098 422861

MW-35 9/1/99 4177 437658 58954 492897

MW-36 9/1/99 424270 98659 81838 493840

MW-37A o/1/99 426115 67462 56223 423475

MW-38A 9/1/99 426403 61509 216923 493430

MW-39 9/1/99 426112 61339 286101 423321

MW-40A o//99 424294 9421 26189 423193

M-41 9/1/99 44471 82022 208077 493008

MW-42 9/1/99 424687 365446 85043 423343 >

MW-43 9//99 424810 347057 503 423430

MW-44 9/1/99 41607 316995 51766 423438

MW-45 9/1/99 42439 280997 51816 493053

M6 9/1% 11375 54108 5720 021 %

MW-47 9/1/99 424320 450906 16559 422107

-4 o//99 424404 436126 57413 422731

MW-49 9/1/99 4124393 420882 210276 492810

MW-5) 9/1/99 424465 21897 5170 493283

W1 o9 424498 8853 5778 493017

MW-62 9/1/99 424983 7898 U2 493363

MW-63 9/1/99 424430 35846 250807 423188

MW-54 9/1/99 444 3625 230627 493020

MW-G5 9/1/99 424410 3668 195989 42330

MU-56 o//99 424413 374 567 423149

MW-67 9/1/99 424320 41245 BIE69 493820

MW-58 9/1/99 25085 258162 7107 423317

MW-69 o//99 425541 367267 6866 493333

MW-60 9/1/99 425048 2U762 89750 493879

MW-67 9/1/99 24123 188798 51925 423044

MW-68 9//99 424641 04543 51906 401

MW-69 9/1/99 494504 70437 51867 493191

MW-T0 o/1/99 424610 36353 5784 42309

MW-T1 9/1/99 424385 3629 25637 493820

MW-T2 9/1/99 424489 1085 25361 423369

MW-73 o//99 424596 104936 25102 493375

MW-74 9/1/9 494645 89535 5164 493367

MW-75 971799 425989 430639 27950 420887

MW-76 97199 425383 314269 18455 423405

W77 97199 425206 317531 24504 473811

MW-78 97199 424465 274724 18299 423%
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P77 97199 404397 229998 264785 423029
PZ08 97199 424405 244979 90910 423108

GRASSY MOUNTAIN FACILITY
KNOLLS, UTAH

ATTACHMENT VII-1

POTENTIOMETRIC SURFACE/FLOW VELOCITIES,
WELL AND WMA LOCATIONS
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